Multifunctional nanoassemblies for vincristine sulfate delivery to overcome multidrug resistance by escaping P-glycoprotein mediated efflux.
Multifunctional nanoassemblies (MNAs) were successfully developed for controlled delivery of water-soluble cationic vincristine sulfate (VCR) to overcome multidrug resistance (MDR). The incorporation of anionic small molecule of phosphatidylserine (PS) significantly enhanced the encapsulation efficiency of VCR in MNAs up to 94.4% by electrostatic interaction. Obvious sustained-release characteristics were found in VCR-loaded MNAs (VCR-MNAs) as the cumulative release of VCR was 83.2% at 96 h, and burst-release was effectively diminished. In vivo pharmacokinetics in rats following intravenous administration demonstrated that VCR-MNAs had higher AUC and longer t(1/2) than VCR solution (VCR-Sol). To investigate the MDR reversal effect and clarify the possible mechanism induced by MNAs, the cytotoxicity, cellular uptake and uptake mechanism experiments were performed in MCF-7 and P-glycoprotein over-expressing MCF-7/Adr cells, respectively. Compared with VCR-Sol, VCR-MNAs efficiently enhanced the cytotoxicity to 36.5-fold by increasing the cellular accumulation of VCR (12.6-fold higher) in MCF-7/Adr cells. The results of endocytosis inhibition experiment proved that VCR-MNAs were uptaken into the resistant cancer cells by clathrin- and caveolae-mediated endocytosis pathways, which escaped the efflux induced by P-gp transporter and thereby overcame the MDR of VCR.